Involvement of cholesterol in osteoclast-like cell formation via cellular fusion.
Osteoclasts, the bone resorbing cells, are formed from hematopoietic precursors via plasma membrane fusion. To investigate the possibility that cholesterol is involved in cellular fusion events, we examined the effects of the depletion of low density lipoproteins (LDL) and the effects of a 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitor on osteoclast-like cell formation. Tartrate-resistant acid phosphatase (TRAP)-positive multinucleated cells (MNCs), osteoclast-like cells, were formed as a result of the coculture of mouse spleen cells with mouse stromal cells TMS-14 in the presence of 1alpha, 25-dihydroxyvitamin D3 (1, 25 VD3). The depletion of LDL suppressed the formation of TRAP-positive MNCs, but the effect was abrogated by the addition of LDL. This inhibitory effect was not observed following the depletion of LDL in the early stages of the culture (day 0-3). The decrease in the number of TRAP-positive MNCs resulting from LDL depletion was accompanied by an increase in the number of TRAP-positive mononuclear cells. Furthermore, the formation of MNCs was also suppressed by the addition of simvastatin, an HMG-CoA reductase inhibitor. The inhibitory effect of simvastatin on the generation of TRAP-positive MNCs was dose and time dependent. However, treatment with simvastatin did not affect the increase in TRAP activities. These results suggest that cholesterol in the membranes of monocytes is involved in osteoclast-like cell formation via cellular membrane fusion events.